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An Analysis of CHS Gene Family for Some Basal Eudicots 


YANG Jun-Bo, YANG Han-Qi, LI De-Zhu , LI Hong-Tao 
( Laboratory of Biodiversity and Biogeography, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China) 


Abstract: Partial sequences of chalcone synthase (CHS) gene exon 2 were amplified by PCR method from genomic DNA 
of 10 species of the basal eudicots . After cloning and sequencing, 26 seqences were obtained . There were two to four 
copies of CHS gene family among various plants . All of sequences showed a similarity higher than 70% at the nucleotide 
level . A 29-base deletion was found in a copy (CedeCHS3) in Ceratophyllum demersum, which indicated that the func- 
tion of the CHS enzyme in this species was lost . GrroCHS8, a copy from Grevillea robusta, had many mutations at active 
sites, implying the new function may be devoloped in this copy . The result of analyzing the base content revealed that only 
the sequences from Buxus bobinieri have GC bias, especially at the third base of codes, and the GC content is more than 
70% . All of molecular phylogenetic trees, based on the Beyesian, MP, and NJ methods, consisted of three major cla- 
des . Four sequences from Ceratophyllum demersum were grouped into a monophyletic clade (subfamily Il ) . Two se- 
quences out of Trochodendron aralioides nested in subfamily lll . Another three sequences from Kingdonia uniflora inter- 
spersed among different subclades of subfamily | . Sequences of most species dispersed in subfamily | and subfamily Ill. . 
And it revealed that CHS gene family derived from two ancestor copies, which had existed before eudicots were evolved . 


The two copies experienced different evolutionary process among different species . These differences related to the diversity 














































































































































































































© : | Uil ( | grant No: 2004DKA30430), | O O (2001 
) ( grant No: KIB-WU-2001 -03) 
«o6 : Author for correspondence . — E- mail: DZL @ mail. kib.ac.cn 











: 2005-10-19, 2006- 01-20 | 
(1970 - ) 















































































































































































































































4H HHUU:UUYUUYUUUUUUY sougutt 393 


of habits and environments of these plants . 


Key words: Basal eudicots; CHS gene family; Evolution; Duplication 
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Table 1 Plant materials investigated, GC content and GenBank accession numbers used in this study 


Family Species Voucher Locality GenBank ID GenBank AC number G+ C content 
Ceratop hyllaceae Ceratophyllum demersum Yang2005011 Kunming, Yunnan CedeCHS1 DQ3665 90 49.65 
CedeCH S2 DQ3665 89 51.16 
CedeCH S3 DQ3665 88 51.67 
CedeCHS5 DQ366587 51.05 
Lardizabalaceae Akebia quinata WF094 Zhangiajie, Hunan AkquCHS1 DQ3665 70 47.32 
AkquCHS4 DQ366595 47.09 
AkquCHS6 DQ366594 50.47 
Holboellia latifolia Yang2005012 Kunming, Yunnan HolaCHS2 DQ366582 46.50 
HolaCHS3 DQ366581 46.21 
HolaCHS4 DQ3665 80 49.19 
Sargentodoxaceae Sargentodoxa cuneata WF090 Pingbian, Yunnan SacuCHS1 DQ3665 76 51.99 
SacuCHS4 DQ3665 75 50.93 
Ranunculaceae Kingdonia uniflora Liu Xiao(PE) Mt . Emei, Sichuan KiunCHS4 DQ23665 79 48.36 
KiunCHS5 DQ3665 78 49.07 
KiunCHS7 DQ3665 77 49.89 
Eupteleaceae Euptelea pleiosperma Yang2005013 Kunming, Yunnan EuplCHS7 DQ3665 86 51.87 
EuplCHS8 DQ366585 47.20 
Proteaceae Grevillea robusta Yang2005014 Kunming, Yunnan GrroCHS5 DQ3665 84 51.89 
GrroCHS8 DQ3665 83 46.46 
Buxaceae Buxus bobinieri Yang2005015 Kunming, Yunnan BuboCHS1 DQ3665 93 58.39 
BuboCHS2 DQ366592 61.66 
BuboCHS5 DQ366591 58.74 
Trochodendraceae Trochodendron aralioides Yang2005016 Kunming, Yunnan TrarCHSI DQ2366572 54.66 
TrarCHS10 DQ366571 54.78 
Tetracentraceae Tetracentron sinense TesiCHS6 DQ3665 74 52.10 
TesiCHS10 DQ3665 73 53.96 
Ranunculaceae Ranunculus acer Ursula (1987) RAI Ursula (1987) 46.78 
RA2 45.92 
Pinaceae Pinus sylvestris Fliegmann et al (1992) PSCHS X60754 55.47 
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Fig. 1 The consensus sequence of CHS exon 2 from nine basal eudicots and Ceratophyllum demersum and reference amino acid sequences . Variable sites 














are in the shadow; and active sites and catalytic sites are boxed and underlined, respectively . The longer deleted sites are double underline with sequence 


number above the sequence . Arabic numerals above the sequence denote the position of certain amino acids in primary structure of the CHS enzyme . Ro- 


man numerals denote the positions of single indel site . Among them | denotes deleted sites of AkquCHS6, Il denotes inserted sites of GrroCHS8 , Ill 


denotes deleted sites of CeleCHS1, 2, 5, respectively . 
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Fig.2 Phylogenetic tree yielded from Baysian analyses by using nucleotide sequences of CHS genes for the basal eudicots and Ceratophyllum demersum . 
Sequences are identified both by the species name and the clone number (see table 1) . The numbers at internal nodes are the values of posterior 
probability values . Branch lengths are proportional to the expected number of nucleotide substitution per site . Arabic numerals in 


boxes represent the ordinal numerals of the mutation combining sites . 
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